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SEAT FRAME FOR VEHICLE SEAT

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage Entry application of
PCT Application No. PCT/JP2012/072245, filed Aug. 31,
2012.

BACKGROUND

Disclosed herein a seat frame for a vehicle seat, and more
particularly, a seat frame for a vehicle seat including side
frames arranged on both right and left ends of a seat back
frame, and a connection frame for connecting bottom ends
of the side frames with each other.

In a seat frame for a vehicle seat, side frames are arranged
on both ends of a seat back frame constructing a frame of a
seat back, and bottom ends of the side frames are usually
connected with each other by a connection frame.

Moreover, among prior-art side frames, there is such a
side frame that an upper portion and a lower portion are
independent members, and both portions are joined by
welding or the like. For this side frame constructed by the
two components, the connection frame is provided to con-
nect the members forming the lower portions with each
other (for example, refer to Japanese Patent Document No.
2008-201216 A (“the "216 Document”).

On the other hand, when the welding is used to assemble
the seat frame, the number of times of welding decreases as
the number of the components of the seat frame decreases,
which is preferred in terms of workability of the frame
assembly. Therefore, in a vehicle seat according to Japanese
Patent Document No. 2012-126245 A (“the °245 Docu-
ment”), each of side frames arranged at right and left sides
is constructed by a single member, and the side frames are
connected with each other by welding a lower frame, which
is the connection frame, to bottom ends of the respective
side frames, thereby connecting the side frames with each
other.

A description is now given of a frame structure of the
vehicle seat according to the 245 Document, and the lower
frame is constructed by a metal plate member extending as
a straight line, and both ends on an extension direction of the
lower frame are welded to rear surface flanges extending
from rear surface edges of the side frames toward a seat
inside. As a result, the side frames are connected with each
other by the lower frame, and a rigidity of each of the side
frames, particularly, a rigidity of the bottom end of each of
the side frames is secured.

A rigidity of each of the side frames needs to be further
increased, and particularly, a rigidity against such a load as
to bend the side frame toward the inside of the seat needs to
be secured. In other words, if the bottom ends of the side
frames are connected by the connection frame to increase
the rigidity, the connection frame needs to be attached to
secure such a degree of rigidity to suppress the inward bends
of the side frames.

Further, when the connection frame is attached to the side
frames, the connection frame needs to be attached to further
increase the rigidity while interference with members
around attached locations are avoided.

Moreover, if the connection frame is attached to the side
frames by way of welding, welded areas between the con-
nection frame and the side frames need to be set to promote
a welding operation.
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Various embodiments of the present invention consider
the foregoing problems, and an object of the embodiments
is to provide a seat frame for a vehicle seat particularly
realizing a structure capable of increasing the rigidity to
such a degree as to suppress the inward bends of the side
frames in the configuration in which the bottom ends of the
side frames are connected by the connection frame.

Moreover, another object is to provide a seat frame for a
vehicle seat realizing a structure capable of further increas-
ing the rigidity while the interference with the members
around the attached locations are avoided when the connec-
tion frame is attached to the side frames.

Moreover, still another purpose is to provide a seat frame
for a vehicle seat in which welded areas between the
connection frame and the side frames are set to promote the
welding operation in the structure in which the connection
frame is welded to the side frames.

The above-described problems may be solved by a seat
frame for a vehicle seat including side frames arranged on
both ends in a widthwise direction of the vehicle seat in a
seat back frame provided for a seat back of a vehicle seat,
the side frames each comprising a bottom end, and a
connection frame for connecting the bottom ends of the side
frames, which are attached to a seat cushion of the vehicle
seat, with each other, where each of the side frames further
includes a side wall arranged outside in the widthwise
direction in the side frame, and extending in a top to bottom
direction, and a rear wall extending inward from the side
wall in the widthwise direction, the connection frame
includes first extension portion extending along the width-
wise direction, and second extension portions extending
forward respectively from both ends in the widthwise direc-
tion of the first extension portion, and each of the second
extension portions is located inside the side wall in the
widthwise direction, and overlaps with the side wall.

When the connection frame is attached to the respective
side frames in the seat frame for the vehicle seat, each of the
second extension portions, which is a portion of the con-
nection frame, is arranged inside the side wall of the side
frame in such a state that each of the second extension
portions overlaps with the side wall. This configuration
increases the rigidity of the side walls of the side frames,
particularly a rigidity against a load acting in the widthwise
direction of the vehicle seat, and the inward bends of the side
frames are suppressed. In other words, the rigidity can be
increased to such a degree as to suppress the inward bends
of the side frames in the above-mentioned seat frame for the
vehicle seat.

Moreover, the above-mentioned seat frame of the vehicle
seat preferably includes a reclining mechanism for swinging
the seat back with respect to the seat cushion, where the
reclining mechanism is attached to an outside surface
located outside in the widthwise direction out of side sur-
faces of the side wall, the second extension portion abuts
against an inside surface located on a rear side of the outside
surface in the widthwise direction out of the side surfaces of
the side wall, and an area of the side wall of which the
second extension portion abuts against the inside surface
deviates from an area of which the reclining mechanism is
attached to the outside surface.

Welding marks for attaching the reclining mechanism and
the like exist on the inside surface of the portion to which the
reclining mechanism is attached on the side wall of the side
frame, and some recesses and protrusions are thus formed.
In the above-mentioned configuration, the connection frame
is attached to avoid the portion where the recesses and
protrusions are formed by the welding on the inside surface
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of the side wall of the side frame, and the connection frame
can thus be satisfactorily attached.

Moreover, in the above-mentioned seat frame of the
vehicle seat, preferably, the area of the side wall of which the
reclining mechanism is attached to the outside surface is a
circular area viewed in the widthwise direction, and at least
a portion of the second extension portion extends in an arc
shape along an outer edge of the circular area.

The above-mentioned configuration promotes an opera-
tion of attaching the connection frame to avoid the portion
to which the reclining mechanism is attached on the side
wall of each of the side frames.

Moreover, in the above-mentioned seat frame of the
vehicle seat, more preferably, a swing shaft for the swing of
the seat back by the reclining mechanism with respect to the
seat cushion is provided in such a state as to pass through the
side walls in the widthwise direction, and at least a portion
of'the second extension portion extends in an arc shape to go
around from a rear of the swing shaft to a front thereof.

When the connection frame is attached while avoiding the
portion to which the reclining mechanism is attached on the
side wall of each of the side frames, the above-mentioned
configuration enables the attachment of the connection
frame to the side walls of the side frames in such a state that
the interference with the swing shaft is avoided when the
seat back swings with respect to the seat cushion.

Moreover, the connection frame extends in the arc shape
to go around from the rear of the swing shaft to the front
thereof, and the area in which the portion of the side wall of
each of the side frames overlaps with the connection frame
is thus somewhat longer in the front to back direction. As a
result, the portion increased in the rigidity by the attachment
of the connection frame out of the side wall of each of the
side frames is provided to extend in the front to back
direction of the vehicle seat. As a result, the rigidity of the
side frame against the load acting in the widthwise direction
of the vehicle seat further increases.

Moreover, in the above-mentioned seat frame of the
vehicle seat, further preferably, a side wall side bent portion
bending toward the inside in the widthwise direction is
formed on a bottom end of the side wall, a second extension
portion side bent portion bending toward the inside in the
widthwise direction is formed on a bottom end of the second
extension portion, and at least a portion of the second
extension portion extends so that the second extension
portion side bent portion aligns with the side wall side bent
portion, and a portion of the second extension portion side
bent portion overlaps with the side wall side bent portion.

In the above-mentioned configuration, a unity of the
bottom end of the side wall of each of the side frames and
the connection frame is enhanced, resulting in a further
increase in the rigidity in the bottom end of the side wall of
each of the side frames.

Moreover, in the above-mentioned seat frame of the
vehicle seat, at least a portion of the area of the side wall of
which the second extension portion abuts against the inside
surface may be located above the area of which the reclining
mechanism is attached to the outside surface, and a bent
portion bending toward the inside in the widthwise direction
is formed on a top end of the second extension portion.

In the above-mentioned configuration, the connection
frame can be attached to avoid the portion to which the
reclining mechanism is attached on the side wall of each of
the side frames, and the rigidity of the connection frame
itself simultaneously increases, which increases the rigidity
of the side frames.
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Moreover, in the above-mentioned seat frame of the
vehicle seat, preferably, the area of the side wall of which the
reclining mechanism is attached to the outside surface is a
circular area viewed in the widthwise direction, the area of
the side wall of which the second extension portion abuts
against the inside surface is an area in a C shape along the
outer edge of the circular area viewed in the widthwise
direction, and the second extension portion includes an
upper portion arranged above the circular area and a lower
portion arranged below the circular area.

In the above-mentioned configuration, while the portion
to which the reclining mechanism is attached on the side
wall of each of the side frames is avoided, the connection
frame can be attached to the side frames to further increase
the rigidity.

Moreover, in the above-mentioned seat frame of the
vehicle seat, more preferably, a swing shaft for the swing of
the seat back by the reclining mechanism with respect to the
seat cushion is provided in such a state as to pass through
between the side walls in the widthwise direction, the upper
portion and the lower portion are respectively welded to the
side wall, a welded area between the upper portion and the
side wall extends in a front to back direction of the vehicle
seat so that at least a portion of the welded area is located in
front of the swing shaft, and a welded area between the
lower portion and the side wall extends in the front to back
direction so that at least a portion of the welded area is
located in the rear of the swing shaft.

In the above-mentioned configuration, the respective
upper portion and lower portion of the second extension
portion of the connection frame can be satisfactorily fixed to
the side wall of each of the side frames. Further, each of the
welded areas extends in the front to back direction of the
vehicle seat, a strength against a load acting in the front to
back direction can be secured, and the state in which the
upper portion and the lower portion of the second extension
portion are respectively fixed to the side wall of each of the
side frames can be stably maintained.

Moreover, in the above-mentioned seat frame of the
vehicle seat, a bottom end of the first extension portion at a
center may be located further up than the bottom ends of the
first extension portion at both ends in the widthwise direc-
tion in the connection frame provided for the vehicle seat
which is a front seat arranged in front of a rear seat.

The feet of a passenger on the rear seat may enter into a
space located below the connection frame of the front seat.
If the bottom end at the center in the extension direction is
located above the bottom ends of the ends in the extension
direction in the first extension portion located above the feet
of'the passenger out of the connection frame, an interference
of'the feet of the passenger with the connection frame can be
suppressed.

In the seat frame for the vehicle seat according to an
embodiment, each of the second extension portions of the
connection frame is arranged inside the side wall of the side
frame in such a state that the second extension portion
overlaps with the side wall, the rigidity of the side frame
against the load acting in the widthwise direction of the
vehicle seat thus increases, and the inward bend of the side
frame is suppressed.

In the seat frame for the vehicle seat according to an
embodiment, some recesses and protrusions are formed on
the inside surface of the portion to which the reclining
mechanism is attached on the side wall of the side frame, and
the connection frame can be satisfactorily attached by
attaching the connection frame to avoid the portion.
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In the seat frame for the vehicle seat according to an
embodiment, the operation of attaching the connection
frame to avoid the portion to which the reclining mechanism
is attached on the side wall of each of the side frames is
promoted.

In the seat frame for the vehicle seat according to an
embodiment, the connection frame can be attached to the
side walls of the side frames in a state in which the
interference with the swing shaft is avoided. Further, the
portion increased in the rigidity by the attachment of the
connection frame out of the side wall of each of the side
frames is provided to extend in the front to back direction of
the vehicle seat, and as a result, the rigidity of the side
frames against the load acting in the widthwise direction of
the vehicle seat further increases.

In the seat frame for the vehicle seat according to an
embodiment, the unity of the bottom end of the side wall of
each of the side frames and the connection frame is
enhanced, resulting in a further increase in the rigidity in the
bottom end of the side wall of each of the side frames.

In the seat frame for the vehicle seat according to an
embodiment, the connection frame can be attached to avoid
the portion to which the reclining mechanism is attached on
the side wall of each of the side frames, and the rigidity of
the connection frame itself simultaneously increases, which
increases the rigidity of the side frames.

In the seat frame for the vehicle seat according to an
embodiment, while the portion to which the reclining
mechanism is attached on the side wall of each of the side
frames is avoided, the connection frame can be attached to
the side frames to further increase the rigidity.

In the seat frame for the vehicle seat according to an
embodiment, the connection frame can be satisfactorily
fixed to the side wall of each of the side frames, the strength
against the load acting in the front to back direction can be
secured, and the state in which the connection frame is fixed
to the side wall of each of the side frames can be stably
maintained.

In the seat frame for the vehicle seat according to an
embodiment, the interference of the feet of the passenger on
the rear seat with the connection frame can be suppressed,
when the feet of the passenger on the rear seat enter into the
space located below the connection frame of the front seat.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic side view showing an exterior of a
vehicle seat according to an embodiment of the present
invention;

FIG. 2 is a perspective view showing an entire seat frame
of the vehicle seat according to the embodiment of the
present invention;

FIG. 3 is a rear view showing the seat frame of the vehicle
seat according to the embodiment of the present invention;

FIG. 4 is an exploded perspective view of a neighborhood
of a side frame out of the seat frame;

FIG. 5 is a front view showing a positional relationship
among the side frame, a connection frame, and a reclining
mechanism;

FIG. 6 is a perspective view showing a connection state
between the side frame and the connection frame;

FIG. 7 is an explanatory side view of welded locations
between the side frame and the connection frame;

FIG. 8 is a cross sectional view showing a structure of the
side frame made on a plane and in a direction indicated by
A-Ain FIG. 3; and
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FIG. 9 is a cross sectional view of the connection frame
attached to the side frame made on a plane and in a direction
indicated by B-B in FIG. 3.

DETAILED DESCRIPTION

Hereinafter, a description is given of a seat frame for a
vehicle seat according to various embodiments of the pres-
ent invention referring to FIGS. 1 to 9. A height adjustment
mechanism 4 and a slide rail mechanism R described later
are not shown in FIG. 2 for the sake of clarity.

Hereinafter, a front to back direction is a direction match-
ing a travel direction of the vehicle. Moreover, a widthwise
direction is a direction along a lateral width of the vehicle,
more specifically in a right to left direction, and corresponds
to a widthwise direction of the vehicle seat. Moreover, a top
to bottom direction is a top to bottom direction of the vehicle
seat. A description given of positions and attitudes of respec-
tive portions of the seat in a normal state, in other words, a
state in which a passenger is seated hereinafter unless
otherwise specified.

First, a description is given of a basic configuration of the
vehicle seat and the seat frame (hereinafter referred to as this
seat S and this frame F) according to an embodiment of the
present invention.

This seat S is approximately the same in a basic structure
as a publicly known vehicle seat, and is used as a front seat
arranged in front of a rear seat particularly in this embodi-
ment. This seat S is not limited to the front seat, and the
present invention can be applied to a seat frame for a vehicle
seat, which is a rear seat.

More specifically, this seat S includes a seat back S1, a
seat cushion S2, and a headrest S3 as main components as
shown in FIG. 1. On the other hand, this frame F construct-
ing a framework of this seat S includes a seat back frame F1
provided for the seat back S1, and a seat cushion frame F2
provided for the seat cushion S2 as shown in FIG. 2.
Moreover, guide stays fs for supporting the headrest S3 body
when pillars S3a extending from a bottom of the headrest S3
are inserted into them are fixed to a top of the seat back
frame F1.

Moreover, most of portions of this frame F are constructed
by metal members. The assembled seat back frame F1 and
the seat cushion frame F2 are constructed to respectively
form rectangular frames as shown in FIG. 2.

Then, bottom ends of side frames 11 provided on both
ends in the widthwise direction of the seat back frame F1 are
assembled to rear ends of side portion frames 1 provided on
both ends in the widthwise direction of the seat cushion
frame F2. The bottom end of the side frame 11 is assembled
through a reclining mechanism 3 shown in FIG. 4 to the rear
end of the side portion frame 1 in this frame F.

The reclining mechanism 3 is activated by an operation of
a passenger on an operation portion, not shown, and is
configured to swing the seat back S1 forward or backward
with respect to the seat cushion S2. The reclining mecha-
nisms 3 are individually provided for the respective side
frames 11 provided as a left-and-right pair, and are attached
to bottoms of outside surfaces 12a of the respective side
frames 11 in this seat S. Moreover, the reclining mechanisms
3 are welded to rear ends of inner wall surfaces of the side
portion frames 1 opposite to the sides welded to the side
frames 11.

A structure of each of the reclining mechanisms 3 is a
known mechanism, and includes reclining mechanism bod-
ies 3a, and a penetration shaft 35 extending in the widthwise
direction in such a state as to pass through the reclining
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mechanism bodies 3a. Then, a drive mechanism which is
provided in the body, and is not shown, is activated by a
rotation of the penetration shaft 35. As a result of the
activation of the drive mechanism, a portion joined to the
side frame 11 side out of the reclining mechanism 3a
relatively swings about the penetration shaft 35 with respect
to a portion on the opposite side thereof, specifically a
portion joined to the side portion frame 1 side of the seat
cushion frame F2. As a result, the side frame 11 relatively
swings about the penetration shaft 35 with respect to the seat
cushion S2. In other words, the seat back S1 swings about
the penetration shaft 35 with respect to the seat cushion S2.

The penetration shaft 35 is a rotational shaft for rotating
to drive the reclining mechanisms 3, and is also a swing shaft
when the seat back S1 swings with respect to the seat
cushion S2 by the reclining mechanisms 3. The penetration
shaft 35 is a shaft shared between the reclining mechanism
3 attached to the one side frame 11 and the reclining
mechanism 3 attached to the other side frame 11 in this seat
S. In other words, the penetration shaft 35 passes through the
side wall 12 of the one side frame 11, extends toward the
other side frame 11 along the widthwise direction, and
further penetrates the side wall 12 of this side frame 11.

Then, each of both ends of the penetration shaft 35 passes
through the corresponding reclining mechanism body 3a,
and further passes through to the side portion frame 1 of the
seat cushion frame F2 located by the reclining mechanism
body 3a as shown in FIG. 5. In other words, the penetration
shaft 35 is provided for rotation in such a state as to penetrate
through the side walls 12 of the side frames 11 and the side
portion frames 1 in the widthwise direction in this seat S.

The penetration shaft 356 may be rotated through an
operation portion such as a lever by the passenger, or may
be rotated by a power generated by a drive device such as an
actuator or the like.

On the other hand, the slide rail mechanism R for sliding
this seat S in the front to back direction with respect to a
vehicle body floor is arranged at a position below the seat
cushion S2. Then, a height adjustment mechanism 4 for
adjusting a seat height is provided between the seat cushion
S2 and the slide rail mechanism R in the top to bottom
direction in this seat S. This height adjustment mechanism 4
is activated by the passenger operating the operation lever 5
shown in FIG. 1.

Specifically, the height adjustment mechanism 4 uses a
drive force generated by the operation on the operation lever
5 to turn turn links 6 for connecting between the seat cushion
frame F2 and the slide rail mechanism R, thereby adjusting
the seat height.

More specifically, a total of four turn links 6 are provided
to be located at both ends in the widthwise direction respec-
tively at a front end and a rear end of the seat cushion frame
F2. One end of each of the turn links 6 is turnably supported
by a support portion Rx provided on an upper rail Ru of the
slide rail mechanism R to protrude upward. Moreover, the
other end of each of the turn links 6 is turnably attached to
the side portion frame 1 of the seat cushion frame F2.

On the other hand, a sector gear 7a is formed on the rear
turn link 6 located on one end side in the widthwise direction
out of the turn links 6, and a pinion gear 76 meshes with the
sector gear 7a. The pinion gear 75 is connected to the
operation lever 5 through a connection shaft, which is not
shown. As a result, when the operation lever 5 is operated,
the pinion gear 7b rotates integrally with the connection
shaft, and a meshing position between the pinion gear 75 and
the sector gear 7a changes. As a result, the turn link 6 on
which the sector gear 7a is formed turns, and the other turn

10

15

20

25

30

35

40

45

50

55

60

65

8

links 6 turn in a form of following this turn link 6. As a
result, the seat body including the seat cushion S2 rises and
falls, resulting in adjustment of the seat height.

A detailed description is now given of the seat back frame
F1 out of this frame F.

The seat back frame F1 includes the side frames 11
arranged at both ends in the widthwise direction, an upper
frame 21 for connecting top ends of the side frames 11 with
each other, and a lower member frame 31 serving as a
connection frame for connecting the bottom ends of the side
frames 11 as shown in FIGS. 2 and 3.

The upper frame 21 is a portion forming a top end of the
seat back frame F1 as shown in FIGS. 2 and 3. The upper
frame 21 is constructed by a bent portion 22 including both
ends bent in a downward U shape to direct downward and
an upper member frame 23 bridging between one end and
the other end of the bent portion 22.

The side frames 11 form both ends of the seat back frame
F1 in the widthwise direction, and are portions extending
from the top to bottom direction. Each side frame 11 is bent
in an approximately arcuate shape so that a top end thereof
is located somewhat in the rear of a bottom end in this seat
S as shown in FIG. 2. Moreover, each side frame 11 is
formed from a single member, and is specifically formed by
machining a single metal plate in this seat S.

A more detailed description is given of the structure of
each side frame 11. The side frames 11 arranged at the both
ends in the widthwise direction have left-right symmetry
structures, and a description is given of only the structure on
the one side frame 11 hereinafter.

Each side frame 11 includes the side wall 12 located on
the outside in the widthwise direction, and a rear wall 13
extending from a rear end of the side wall 12 inward in the
widthwise direction as shown in FIG. 8. The side wall 12
extends approximately straight in the top to bottom direc-
tion, a top end is in such a pointed shape as to narrow
upward viewed from the side in the widthwise direction, a
center has a gently curved shape, and a bottom has a
semi-ellipsoidal shape.

Multiple holes are formed on the side wall 12, a hole 12¢
out thereof is formed at the bottom end of the side wall 12,
and the penetration shaft 356 for driving the reclining mecha-
nisms 3 is inserted into this hole. Further, one of the
remaining holes is a hole for fixing the side frame 11 when
the seat back frame F1 is assembled, particularly when
members constructing the seat back frame F1 are assembled
to each other, and a fixing jig, which is not shown, is inserted
for the assembly into this hole.

Moreover, the reclining mechanism 3 is attached to the
outside surface 12a located on the outside in the widthwise
direction out of side surfaces of the side wall 12 as described
before. More specifically, the reclining mechanism 3 is
attached at a portion located somewhat above the bottom
end of the side wall 12 by way of the laser welding in this
seat S. When the reclining mechanism 3 is attached to the
outside surface 124 of the side wall 12 by way of the laser
welding, a laser irradiates on the inside surface 125 located
on the rear side of the outside surface 12a in the widthwise
direction out of the side surfaces of the side wall 12.
Therefore, recesses and protrusions are formed as welding
marks on the inside surface 125.

A portion out of the reclining mechanism 3 joined to the
side wall 12 of'the side frame 11, more specifically, a portion
of the reclining mechanism body 3a opposing the side wall
12 is circular in this seat S. Thus, an area of which the
reclining mechanism 3 is attached to the outside surface 12a
on the side wall 12 of each side frame 11 is a circular area
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M viewed in the widthwise direction as shown in FIG. 7 in
this seat S. The hole into which the penetration shaft 35 is
inserted is formed at a center position of the circular area M.

Moreover, a side wall side flange 14 bent inward in the
widthwise direction is formed at a front end of the side wall
12 as shown in FIGS. 4 and 8. This side wall side flange 14
corresponds to a side wall side bent portion, and is provided
from the top end to the bottom end of the side wall 12 in
order to reinforce the side wall 12. The bottom end of the
side wall 12 has a semicircular shape as described before,
and the side wall side flange 14 provided at the bottom end
of the side wall 12 is formed in the arc shape to go around
from the front to the rear along an outer edge of the bottom
end of the side wall 12.

The rear wall 13 is adjacent to a rear end of the side wall
12 in such a state as to cross the side wall 12, and an angle
between the rear wall 13 and the side wall 12 is approxi-
mately 90 degrees in this seat S. In other words, an outside
end in the widthwise direction of the rear wall 13 forms a
corner of the side frame 11 along with the rear end of the side
wall 12.

Moreover, a top end of the rear wall 13 is at a position
somewhat lower than the top end of the side wall 12, and a
bottom end of the rear wall 13 is somewhat higher than the
bottom end of the side wall 12. Then, a member frame
attachment portion 13a in an approximately trapezoidal
shape larger in an inward extension amount in the widthwise
direction than a portion located above this portion is formed
at the bottom end of the rear wall 13 as shown in FIG. 3. A
lower member frame 31 described later is attached to this
member frame attachment portion 13a.

Further, a rear wall side flange 15 bent forward is formed
at an inside end in the widthwise direction of the rear wall
13 as shown in FIGS. 4 and 8. The rear wall side flange 15
is formed from the top end to the bottom end of the rear wall
13 in order to reinforce the rear wall 13, and extends to the
top end of the member frame attachment portion 13a.
Moreover, the rear wall side flange 15 is similarly formed in
an area located below the main frame attachment portion
13a out of the rear wall 13. On the other hand, the flange 15
is not formed on a portion inside the widthwise direction and
a portion on a bottom end side out of an outer edge portion
of the member frame attachment portion 13a in order to
avoid interference with the lower member frame 31.

The rear wall side flange 15 formed at the bottom end of
the rear wall 13 joins at the outside end in the widthwise
direction with the side wall side flange 14 formed to go
around to the rear at the bottom end of the side wall 12 as
shown in FIG. 4. As a result, the rigidity of the entire side
frame 11 further increases.

The lower member frame 31 is a member in an approxi-
mately U shape viewed from above as shown in FIGS. 2 and
9, and is formed by machining a single plate metal member.
The lower member frame 31 includes a first extension
portion 32 extending in the widthwise direction, and second
extension portions 33 extending forward from both ends in
the widthwise direction of the first extension portion 32.

The first extension portion 32 is a portion arranged
between the side frames 11 in the widthwise direction, and
attached to the rear walls 13 of the side frames 11, particu-
larly the member frame attachment portions 13a. Specifi-
cally, each of both ends in the extension direction of the first
extension portion 32 is attached to the member frame
attachment portion 13a by way of the laser welding in a state
in which teach end is in contact with a front surface of the
member frame attachment portion 13a.
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Moreover, a through hole 3256 communicating with a hole
(not shown) formed on the member frame attachment por-
tion 13a when the first extension portion 32 is attached to the
member frame attachment portion 13a is formed on an
extension direction end of the first extension portion 32 as
shown in FIG. 6. The hole 3254 is used to fix the lower
member frame 31 when the members constructing the seat
back frame F1 are assembled with each other, and a fixing
jig, not shown, is inserted into the hole 324 during the
assembly.

A detailed description is now given of the shape of the
first extension portion 32, and a bottom end position of the
first extension portion 32 at a center in the extension
direction is located somewhat above the bottom end position
at the ends in the extension directions as appreciated from
FIG. 3. In other words, the first extension portion 32 has
such a shape that the bottom end somewhat rises at the
center in the extension direction in this seat S. A use of this
seat S as a front seat is promoted by the provision of the first
extension portion 32 shaped in this way.

More clearly, feet of a passenger on the rear seat may
enter a space located below the lower member frame 31 of
the front seat. If the bottom end at the center in the extension
direction is located above the bottom ends at the extension
direction ends in the first extension portion 32 out of the
lower member frame 31, an interference of the feet of the
passenger with the lower member frame 31 can be sup-
pressed.

On the other hand, the extension direction ends of the first
extension portion 32 are wider in the top to bottom direction
than the center in the extension direction, and the rigidity of
the lower member frame 31 is secured as a result.

Moreover, a protrusion portion 32a protruding in an arc
shape from a front surface (in other words, a portion
recessed in an arc shape on a rear surface) is formed at a
center in the top to bottom direction of the first extension
portion 32 as shown in FIG. 3. The protrusion portion 32a
is a so-called reinforcement bead, and is formed to a
relatively long extent along the extension direction of the
first extension portion 32.

Moreover, a first extension portion upper side flange 34
bent forward is formed at the top end of the first extension
portion 32 as shown in FIGS. 4 and 6. The first extension
portion upper side flange 34 is formed from the one end to
the other end in the extension direction of the first extension
portion 32 to reinforce the first extension portion 32.

Further, the above-described rear wall side flange 15
(particularly an inside end in the widthwise direction of the
flange 15) formed at the top end of the member frame
attachment portion 13a abuts against a portion somewhat
closer to the center than the end position in the extension
direction of the first extension portion 32 out of the first
extension portion upper side flange 34 in this seat S as
shown in FIG. 6. In other words, the lower member frame
31 is attached to the member frame attachment portion 13a
as if the rear wall side flange 15 and the first extension
portion upper side flange 34 continue to each other in this
seat S. As a result, integrity between the lower member
frame 31 and the side frame 11 is increased, and the rigidity
of the neighborhood of a portion to which the lower member
frame 31 is attached further increases in the side frame 11.

Moreover, a first extension portion lower side flange 35
bent to the front side is formed at the bottom end of the first
extension portion 32 from the one end to the other end in the
extension direction of the first extension portion 32. As a
result, the rigidity of the lower member frame 31 further
increases.
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The second extension portions 33 are adjacent to the both
ends in the extension direction of the first extension portion
32 in such a state as to cross the first extension portion 32,
an angle between the first extension portion 32 and the
second extension portion 33 is approximately 90 degrees in
this seat S. In other words, the rear end of the second
extension portion 33, along with the extension direction end
of the first extension portion 32, forms a corner of the lower
frame member 31.

Then, the lower member frame 31 is attached to the
member frame attachment portion 13« so that the corner of
the lower member frame 31 overlaps with the corner of the
side frame 11 in this seat frame S as shown in FIG. 6. In
other words, the second extension portion 33 is located
inside the side wall 12 of the side frame 11 in the widthwise
direction, and overlaps with the side wall 12. More specifi-
cally, the second extension portion 33 is attached to the side
wall 12 by way of the laser welding in such a state as to abut
against the inside surface 125 of the side wall 12.

As described above, the second extension portion 33 of
the lower member frame 31 is arranged in such a state as to
abut against the inside surface 125 of the side wall 12 of the
side frame 11 in this seat S, the rigidity of the side wall 12
of the side frame 11, particularly rigidity against the load
acting in the widthwise direction increases, and the inward
bend of the side frame 11 is suppressed. In other words, the
rigidity can be increased to such a degree as to suppress the
inward bend of the side frame 11 by arranging the second
extension portion 33 inside the side wall 12 of the side frame
11 in the overlapping state.

A detailed description is now given of a shape of the
second extension portion 33, and the second extension
portion 33 is formed into a C shape viewed in the widthwise
direction as illustrated in FIGS. 6 and 7. In other words, the
second extension portion 33 provided for this seat S is
punched off at a center into a circular shape. Moreover, a
half area in the bottom side of the front end of the second
extension portion 33 is cut off in such a state as to continue
to the circular punched-off portion. The second extension
portion 33 is configured to include an upper portion 36
arranged above the circular punched-off portion and a lower
portion 37 arranged below the circular punched-off portion
as a result of the punching or cutting. Then, both the upper
portion 36 and the lower portion 37 are joined to the side
wall 12 by way of the laser welding in such a state as to abut
against the inside surface 125 of the side wall 12 of the side
frame 11.

On the other hand, it should be understood that the
circular punched-off portion in the second extension portion
33 is not joined to the side wall 12 of the side frame 11.
Then, the reclining mechanism 3 is arranged at a position
opposite to the circular punched-off portion in this seat S
across the side wall 12. In other words, the area in which the
circular punched-off portion is located in the side wall 12 of
the side frame 11 corresponds to an area of the outside
surface 12a to which the reclining mechanism 3 is attached
in this seat S.

In other words, areas of the inside surface 124 against
which the upper portion 36 and the lower portion 37 of the
second extension portion 33 abut on the side wall 12 of the
side frame 11 are deviated from the area of the outside
surface 12a to which the reclining mechanism 3 is attached
in this seat S. In the area of the outside surface to which the
reclining mechanism 3 is attached in the side wall 12,
recesses and protrusions are formed as laser welding marks
on the inside surface 125 thereof. The second extension
portion 33 is attached to the inside surface 1256 of the side
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wall 12 to avoid the portion on which the recesses and
protrusions are formed, and the lower member frame 31
including the second extension portions 33 are thus satis-
factorily attached.

The area of the outside surface 12a to which the reclining
mechanism 3 is attached is circular viewed in the widthwise
direction in the side wall 12 as described before in this seat
S. On the other hand, the center of the second extension
portion 33 of the lower member frame 31 is punched off in
the circular shape to match the circular area M. Then, the
second extension portion 33 is joined to the side wall 12 so
that an outer edge of the circular area M and an inner edge
of the circular punched-off portion in the second extension
portion 33 match each other in this seat S

In other words, the area of which the second extension
portion 33 abuts against the inside surface 125 is the area in
the C shape along the outer edge of the circular area M in the
side wall 12 in this seat S. More specifically, a portion
located in the lower side of a center in the front to back
direction of the upper portion 36 of the second extension
portion 33 is cut off in a semicircular shape as shown in
FIGS. 6 and 7. Then, the second extension portion 33 is
attached to the side wall 12 along an edge of the cutout and
an upper portion of the outer edge of the circular area M. In
other words, the upper portion 36 out of the second exten-
sion portion 33 is a portion arranged above the circular area
M.

On the other hand, the lower portion 37 of the second
extension portion 33 extends forward in an arc shape as
shown in FIGS. 6 and 7. Then, the second extension portion
33 is attached to the side wall 12 so that the lower portion
37 aligns with a lower portion of the outer edge of the
circular area M. In other words, the lower portion 37 out of
the second extension portion 33 is a portion arranged below
the circular area M, and extends in the arc shape along the
outer edge of the circular area M.

As described above, the second extension portion 33 is in
the C shape along the outer edge of the area M (the area on
the side wall 12 of the side frame 11 to which the reclining
mechanism 3 is attached) viewed in the widthwise direction
in this seat S. Then, the second extension portion 33 is joined
to the side wall 12 so that the circular area M and the circular
punched-off portion in the second extension portion 33
match each other. Conversely, the circular area M and the
circular punched-oft portion in the second extension portion
33 only need to align with each other when the second
extension portion 33 is joined to the side wall 12. As a result,
the operation of attaching the lower member frame 31 to
avoid the portion to which the reclining mechanism 3 is
attached on the side wall 12 of each of the side frames 11 is
promoted.

Particularly when the seat back frame F1 of this seat S is
assembled, first, the reclining mechanism 3 is attached to the
side wall 12 of each side frame 11 by way of the laser
welding, and, then, the lower member frame 31 is attached
to the side frames 11. When the seat back frame F1 is
assembled in this assembly sequence, if the circular area M
and the circular punched-off portion in the second extension
portion 33 are aligned with each other, the attachment of the
lower member frame 31 to avoid the attachment portion of
the reclining mechanism 3 in the side wall 12 of the side
frame 11 is further promoted. In other words, the configu-
ration of punching the center of the second extension portion
33 in the circular shape to align with the outer edge of the
circular area M is more effective when the seat frame F1 is
assembled in the assembly sequence.
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That the lower portion 37 of the second extension portion
33 extends in the arc shape to go around from the rear of the
penetration shaft 35 to the front of the penetration shaft 36
in the state where the second extension portion 33 is joined
to the side wall 12 in this seat S. Similarly, the upper portion
36 of the second extension portion 33 extends from the rear
of the penetration shaft 35 to the front of the penetration
shaft 35. This configuration enables the attachment of the
lower member frame 31 to the side walls 12 of the side
frames 11 while the attachment portions of the reclining
mechanism 3 on the side walls 12 of the side frames 11 are
avoided, and the interference with the penetration shaft 356 is
further avoided. Moreover, the portion increased in the
rigidity by the attachment of the lower member frame 31 out
of the side wall 12 of the side frame 11 extends in the front
to the back direction, and the rigidity of the side frame 11
further increases against the load acting in the widthwise
direction

Moreover, the upper portion 36 and the lower portion 37
of the second extension portion 33 are respectively laser-
welded to the side wall 12 of the side frame 11 as described
before in this seat S. Then, a welded area X1 between the
upper portion 36 and the side wall 12 extends in an arc shape
in the front to the rear direction so that a portion of the
welded area X1 locates in front of the penetration shaft 36
as shown in FIG. 7 in this seat S. Similarly, a welded area
X2 between the lower portion 37 and the side wall 12
extends in an arc shape in the front to the rear direction so
that a portion of the welded area X2 is located in the rear of
the penetration shaft 35.

As described above, each of the welded areas X1 and X2
is an area having a certain length in the front to the back
direction in this seat S, and the upper portion 36 and the
lower portion 37 of the second extension portion 33 are thus
respectively fixed to the side wall 12 of the side frame 11
satisfactorily. Further, each of the welded areas X1 and X2
extend in the front to the back direction, and a strength
against the load acting in the front to the back direction can
be secured. As aresult, even if a load in the front to the back
direction acts on the side frame 11 and the lower member
frame 31, a detachment in the welded areas X1 and X2 can
be suppressed, and the joint state between the second
extension portions 33 of the lower member frame 31 and the
side walls 12 of the side frames 11 can be stably maintained.

The welded area X1 between the upper portion 36 and the
side wall 12 is the arc area corresponding to approximately
14 of the circumference about the penetration shaft 35, and
the welded area X2 between the lower portion 37 and the
side wall 12 is an arc area corresponding to approximately
Y of the circumference in this seat S. Further, both the
welded areas X1 and X2 are separated from each other. Both
the welded areas X1 and X2 do not correspond to the entire
circumference about the penetration shaft 35, and are sepa-
rated from each other in this way. Therefore, when the seat
back frame F1 is assembled, a welding operation can be
carried out more easily than a case in which the entire
circumference about the penetration shaft 35 is continuously
laser-welded.

Flanges bent inward in the widthwise direction are respec-
tively formed on the upper portion 36 and the lower portion
37 of the second extension portion 33 as shown in FIGS. 4
and 6. Specifically, a second extension portion top side
flange 38 including a top end bent inward in the widthwise
direction is formed on the upper portion 36 of the second
extension portion 33. The second extension portion top side
flange 38 corresponds to a bent portion, and is formed from
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a front end to a rear end of the upper portion 36 in order to
reinforce the second extension portion 33.

The formation of the flange 38 for the reinforcement at the
top end of the upper portion 36 of the second extension
portion 33 as describe above increases the rigidity of the
lower member frame 31 itself, and, as a result, the rigidity
of the side frame 11 to which this frame 31 is attached also
increases.

The second extension portion top side flange 38 continues
to the first extension portion top side flange 34 formed at the
top end of the first extension portion 32 as illustrated in FIG.
4. As a result, the rigidity of the entire lower member frame
31 further increases.

On the other hand, a second extension portion bottom side
flange 39 including a bottom end bent inward in the width-
wise direction is formed on the lower portion 37 of the
second extension portion 33 as shown in FIGS. 4 and 6. The
second extension portion bottom side flange 39 corresponds
to a second extension portion side bent portion, and is
formed from a front end to a rear end of the lower portion
37 in order to reinforce the second extension portion 33. The
lower portion 37 extends in the arc shape to go around from
the rear side to the front side of the penetration shaft 35 as
described before, and the second extension portion bottom
side flange 39 thus also extends in an arc shape.

Then, the front end of the second extension portion
bottom side flange 39 overlaps with a rear end extending in
an arc shape at a bottom end position of the side wall 12 out
of the side wall side flange 14 formed on the side wall 12 of
the side frame 11 in the state in which the second extension
portion 33 is joined to the side wall 12 as shown in FIG. 6
in this seat S.

More specifically, the lower portion 37 of the second
extension portion 33 extends so that the second extension
portion bottom side flange 39 aligns with the side wall side
flange 14, and the front end of the second extension portion
bottom side flange 39 overlaps with the rear end of the side
wall side flange 14. In other words, the lower member frame
31 is attached to the side frame 11 as if the second extension
portion bottom side flange 39 and the side wall side flange
14 continued to each other in this seat S. As a result, integrity
between the lower member frame 31 and the side frame 11,
particularly integrity with the bottom end of the side wall 12
is increased, and the rigidity of the neighborhood of the
portion to which the lower member frame 31 is attached
further increases in the side frame 11.

Further, the second extension portion bottom side flange
39 connects to the first extension portion bottom side flange
35 formed at the bottom end of the first extension portion 32
as shown in FIG. 4. As a result, the rigidity of the entire
lower member frame 31 further increases.

A description is given of the configuration example of the
seat frame for the vehicle seat according to various embodi-
ments of the present invention, but these are merely
examples for promoting the understanding of the present
invention, and do not limit the present invention. In other
words, it should be understood that the shapes, dimensions,
arrangements, and the like described before can be changed
or improved without departing from the purpose of the
present invention, and equivalents thereof are included.

Moreover, the second extension portion 33 of the lower
member frame 31 abuts against the inside surface 125 on the
side wall 12 of the side frame 11 in the embodiment. On the
other hand, the area of which the reclining mechanism 3 is
attached on the outside surface 12a is the circular area M
viewed in the widthwise direction on the side wall 12. Then,
the area of which the second extension portion 33 abuts
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against the inside surface 125 is the area in the C shape along
the outer edge of the circular area M in the side wall 12. In
other words, the second extension portion 33 includes the
upper portion 36 arranged above the circular area M and the
lower portion 37 arranged below the circular area M. How-
ever, the configuration is not limited to this case, and the
second extension portion 33 may have such a configuration
as to include a portion corresponding to only one of the
upper portion 36 and the lower portion 37.

Moreover, though the flanges (second extension portion
top side flange 38 and the second extension portion bottom
side flange 39) for the reinforcement are provided respec-
tively for the upper portion 36 and the lower portion 37
according to the embodiment, the configuration is not lim-
ited to this example, and a configuration without including
the formed flanges for reinforcement may be adopted.

REFERENCE NUMERALS

S this seat
S1 seat back
S2 seat cushion
S3 headrest
S3a pillar
F this frame
F1 seat back frame
F2 seat cushion frame
fs guide stay
R slide rail mechanism
Ru upper rail
Rx support portion
M circular area
X1, X2 welded area
1 side portion frame
3 reclining mechanism
3a reclining mechanism main body
3b penetration shaft
4 height adjustment mechanism
5 operation lever
6 turn link
7a sector gear
7b pinion gear
11 side frame
12 side wall
12a outside surface
125 inside surface
12¢ hole
13 rear wall
13a member frame attachment portion
14 side wall side flange
15 rear wall side flange
21 upper frame
22 bent portion
23 upper member frame
31 lower member frame (connection frame)
32 first extension portion
32a protrusion portion
325 hole
33 second extension portion
34 first extension portion top side flange
35 first extension portion bottom side flange
36 upper portion
37 lower portion
38 second extension portion top side flange
39 second extension portion bottom side flange
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The invention claimed is:

1. A seat frame for a vehicle seat comprising:

side frames, each of said side frames arranged on each end
in a widthwise direction of the vehicle seat in a seat
back frame provided for a seat back of the vehicle seat
and comprising a bottom end; and

a connection frame for connecting the bottom ends of the
side frames, which are attached to a seat cushion of the
vehicle seat, with each other, wherein:

each of the side frames further comprises:

a side wall arranged outside in the widthwise direction,
and extending in an up to down direction in the side
frame; and

a rear wall extending inward from the side wall in the
widthwise direction;

the connection frame comprises:

a first extension portion extending along the widthwise
direction; and

a second extension portion extending forward respec-
tively from each end in the widthwise direction of
the first extension portion; and

the second extension portion is located inside the side
wall in the widthwise direction, and overlaps with
the side wall;

the seat frame further comprises a reclining mechanism
for swinging the seat back with respect to the seat
cushion;

the reclining mechanism is attached to an outside surface
located outside in the widthwise direction out of side
surfaces of the side wall;

the second extension portion abuts against an inside
surface located on a rear side of the outside surface in
the widthwise direction out of the side surfaces of the
side wall; and

an area of the side wall of which the second extension
portion abuts against the inside surface deviates from
an area of which the reclining mechanism is attached to
the outside surface.

2. The seat frame for the vehicle seat according to claim

40 1, wherein:
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the area of the side wall of which the reclining mechanism
is attached to the outside surface is a circular area
viewed in the widthwise direction; and

at least a portion of the second extension portion extends
in an arc shape along an outer edge of the circular area.

3. The seat frame for the vehicle seat according to claim

, wherein:

the reclining mechanism includes a swing shaft, around
which the seat back swings with respect to the seat
cushion, that passes through the side walls in the
widthwise direction; and

at least a portion of the second extension portion extends
in an arc shape to go around from a rear of the swing
shaft to a front thereof.

4. The seat frame for the vehicle seat according to claim

, wherein:

a side wall side bent portion bending toward the inside in
the widthwise direction is provided on a bottom end of
the side wall;

a second extension portion side bent portion bending
toward the inside in the widthwise direction is provided
on a bottom end of the second extension portion; and

at least a portion of the second extension portion extends
so that the second extension portion side bent portion
aligns with the side wall side bent portion, and a portion
of the second extension portion side bent portion over-
laps with the side wall side bent portion.



US 9,421,896 B2

17

5. The seat frame for the vehicle seat according to claim
1, wherein:
at least a portion of the area of the side wall of which the
second extension portion abuts against the inside sur-
face is located above the area of which the reclining
mechanism is attached to the outside surface; and
a bent portion bending inward in the widthwise direction
is provided on a top end of the second extension
portion.
6. The seat frame for the vehicle seat according to claim
1, wherein:
the area of the side wall of which the reclining mechanism
is attached to the outside surface is a circular area
viewed in the widthwise direction;
the area of the side wall of which the second extension
portion abuts against the inside surface is an area in a
C shape along the outer edge of the circular area viewed
in the widthwise direction; and
the second extension portion comprises an upper portion
arranged above the circular area and a lower portion
arranged below the circular area.
7. The seat frame for the vehicle seat according to claim
6, wherein:
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the reclining mechanism includes a swing shaft, around
which the seat back swings with respect to the seat
cushion, that passes through between the side walls in
the widthwise direction;

the upper portion and the lower portion are respectively
welded to the side wall;

a first welded area between the upper portion and the side
wall extends in a front to back direction of the vehicle
seat so that at least a portion of the welded area is
located in front of the swing shaft; and

a second welded area between the lower portion and the
side wall extends in the front to back direction so that
at least a portion of the welded area is located in the rear
of the swing shaft.

8. The seat frame for the vehicle seat according to claim
1, wherein a bottom end of the first extension portion at a
center is located higher than the bottom ends of the first
extension portion at both ends in the widthwise direction in
the connection frame provided for the vehicle seat which is
a front seat arranged in front of a rear seat.
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